44. Co you rent or do you own your -ome?

wn

ent......... 0ge, (ASK <9) a8/

Tm.eciee. 00 (sxrp o 18)

Con't know... 1 R “aa .
~

Pefusal...... 1 7~

4S. 3v anv chance, é&o YOU exXpect =0 2wn your home Tierle -a
! ; L @ eniietnerenunsnnes o5
~1t321n the next two or three years?
~1
-0, Worme at all........oeve o

@S aiinnraas 9 ASW 46) 37/
. o Cepends (VCialece.o..a.
NOevuvivan... 19 o -
ST e 4 ) -
— e 2 PRIFTO AT U0 OPINLON..eeieaieaaa. O
Zen't know...
48. when pecpl2 2o express vi2ws =h erve

6. : >
'? LCsues, nowW mugn atrtentilon I Ucu

ve you considered :instilliry a solar eners
stem of any xind for your heme in the next

- Tederal Government gives 0 the
@ °r three years? (DO NCT READ LIST)

citizens like you on envirsrmengal
deal, same, little, or nore ac all

s

Have already installed one.... 5 318/ A great deal = Ry
=S oZoEC Che r leiiieiiieee 3 oy
@ e nenecsomanncsecaea o
Cerinitaly plan to install a B2 l@ieneetnacncanaans 52
SYsZem (i.2., have cost -2
2SEIMAT2S, €CC.).e.iunn.nnnun. 3 Nore at all...........0 =~
Depands (vol.).ieeeevenn =

Hawve cersidered it, and may

irstall ore.vininnnnnnn.non.

16

49, Hcw rmuch attention o you think e Fezeral
coverTment Jilves to tne views cf envircrrenzal

e
greups like the S:ierra Cluz, tne lha

H3ve zonsidered it, but will o
8 Tederation or the National audubon

NCE insStall OnC..een.un.en..oan.
BA-ASCLLIAL L LY

. environmental issues--a zreac Zeal, scre, litzla
or nene at all?
fave rot scnsiderad installing A -
252 -7 adall . ~ .
69 A great deal.......0vun = 2L/

O e du e ettt aenassensasonansens

-

I T

LitEle e iennnerannanaa i
Norme at all........ 0000 ~
Depends (vol.)eeea.ooos -~

No zpinien....ceeaaan..

50. How much cornfidence do yeu nave that =ne Taisrvzl
Govermment will provide sufflicient procacoicn for
U our ratural envircrment--a great Zeal, same, 2
. B J lictle, or nore at all? '
A great deal.iuieeeieneoads Sy

-
SN e e vcevacssacoannasad—~
O 2 P
Nore at all...........0 2

Tepenis (voOl.l.ieeiennn.

(97 ]
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31. How about energy? How much conflidence do you have that ne
to meet our Suture energy nceds--a great deal,

$2. All in all, f-om wnat you nave heard or read, how sa

very safe, somewhat safe

A great deal..

SOD@eeacncssns

Tittle.iee....

Mone at all...

Depends (vol.)

No opinien....

or not so safe?

Very safe.....

Somewhat safe.

ot so safe...

Dangerous (vol.

Not sure......

NO answer

sone,

-

)

&
x

2 little or
. L0225
. . 49
. . 18
. .7
. .1
. - 3
2 nuclea

Federal Sove

R
40
. 29
- 9
- 6

none a2

T
14

-~
a0

F o8
e}
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I ~ouls

Here are a number of statemen apout 2iif cAapic .
vou please ‘nd'ca:e.=g; o t58t cut diiferent <cpics on li<e 9 ask ycur iaion
b ~nes - N whetner you agree strongliy, agrs 1 < as ST
ZACH ITEM) § trongLy, ajree, disagree or Jdisagrae stronqly
Stron Strong Lo
azree igrea Cisacr:s : Amamea
a. Technology wWill find a way of solving
the problem of shortages and ratural
FSOULCES . v e e inaaeeereeunnnnnnnnnns zE 35% 1o 3% o7
' o
b. It seems like almost eversthing causes
% cancer; thare is no point in trying 11 36 33 - .
to avoid specific cnem:icals or foods... - = - e -
c. An endangered specles must da
protected, even at the expense
of commercial ACLiVitY....ecvacecccoaans 22 Si i3 - -
d. People would te kbetrter o2ff 1f they
l1ived a more simple life without so N 39 - - \
SUCh £eCANROLlOgY eerv srrarasanoesaanss - 2 o -
e. Environmental problems are not as
serious a3 some pecple would have
RS D@LLiaVAe. s eeeneaceancavsssasnsnsnsans o) 52 50 LA -
£, I beiieve that plants and animals
X exist primarily for human use........ il 2S 3¢ L3 g
g, Fuogure sgientifi~ reszelr~n 1S Tore
>< likely t©o cause p:o‘ie.s =ran o
find soluzions %o QUY DroRieMmsS....... 3 o2 22 oo -

I
n

()

F4
s



S4. In TUTeRT SRAXS, TUO I ULrAnmeTT Al T oveeTert G35 Te - S~ : Sa -~ - . - -
cary oactive. D2 ,ou mhink J3F surcclif as: an LIatity oooromme -5 B
aCTi1ve FArTLSLZANL N mnma 2UVIIAIMerTal T o mane,

a
Sympatnetis towdards the —Quemere -ut .ot 3ctive Arimeoin wWmoe -7
neutral, or unsympathet:ic <owWwards tne cnvirons= -

movement?

-0. -
Active part:icipant.......... 3 z2/
Sympathetic, but not activ 35 5l. shat about swimming- nave YCoU Sone SelmmInI L
N a tfresnwater lake 3r 3tream 2s ~Iuos2c "o 3
-

Neutral......ociiiiiiiiaaa, 24 swimming gcol or the z2cean in Tn2 £ast TWT | =a
UnsvmpathetiC. vt annan.n 4 .. <=0 e £

) P (S e eeesnenanns 2 a8% 329
NG SUT st een i iciaeaaeaas 2

Cavenaneaen.as £O .y

o
wn

. liow I am gowng to nention a numker of Things and .
isk wnhether vou ~ave dzne ot
7

2
redrs, that s during 1278 or

[+
"

t
! 2 i e, SY any 52 ~1d cu mman A Srastaatar _ixe
N : 52. YCU 3T SWLTMLIRG .0 2 Srashweatar L3 zr
cnance nave vou had cccasion S0 write a lenter or ‘ ¢ D g -n i
. <r n fey milss 27 your -~re, zx
a 7
50

contact a public oeffic:ial directly abo
enviiormental matter or not?

4€S.vuennnn.nn.. 12°% (ASK 56) 53/ within 350 miles...e.ven S
FArtNer awaY¥.eseseeaooe
NOusvovweveaaaana 38
‘SKIP TO 57) 17 =« .
Can't recall.... Can't vrecall.. ... ...,

So. O you reremper whether 1= sucperied or creesad 53, Roughly now many zimes "ave YU jINn@ SWircm LT
greataer envirermental pgrcotecticn® 10 3 fresnwater lake <r str2am over tne tast
twe years?
Suported. . iiiiecieianieean 3% 53/
Write in numcer: 22/83
Coposed..enineirennconaanans 1
Zoth (vol.).iiieeioiiiiinne. - Can't recall.....
Neirther (vol.).cee.ciiennnns - 54. arnd last, nave you gone Zisning 1n 3 Iragn-
water laxe or stream In %ne SAST T-0 Y2337
Zan't recall.....viininnn.. 2
FOS e eenneeaaa. 34% 2ASH ASY A5,
$7. In =nhe pas+t wwo vea save you aver <ollec-ea

rs
or scttles Zor recycling? N ieenennaass B i

ot -
. _1903 - Lan’'t o recaca...

MOttt ieinennnna. 20 35. ~as this within 30 miles 2f cur -~zme, or

I3 B -~ - 2
arther awajs cr zctn?
Can't recall.... - i N

58. wrat alout boating, in the cast “wo years have you " . -
1 R Wwithin 50 arles........ Py
3¢ne sailing, canceing, power Doating, w~ater
skiing and the like?
w 709 .- Farther away evesessan
{0Seeeneanaan... 39%  asx 59) 25/ Fartier away.. .
MO ieesaaernanaa OO
* {SXIP TO 61) BOtHeeetecnnerocnscnance
Can't recall....
2. was rhis within fi1fty miles of your home, or Can't recall..iiveennnen N
farther away, or both?
within SO miles............. 57/ 86. Rougnly now manwv times i:d pgou 30 fighanz
over the nast %“wo sears?
TAITNOY CwdY i v ineennnsnsana Salte 1n onumbor: P

it recall....

"
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A=I7=2

67. Now I am going to read you some dnrases that o
2ach one, would vou please tall me whether .=

-

(READ EACH ITIM)

63. Are you at

Someone who 1s anti-nuclear........
An envizronmentalist. . ... ieneenncnns
A cigarmtte Or “gip® SMOKEL..eee..vs
Sameone who Xeeps up with politics,
A NUNEEZ . e.eiicavsonsecacsnasacsans
A backpacker and camper............

Scomeone who is pro-nuclear.........

fresent employed, either full time

escrikte

definictely

or

Full time.......

.

Part time..........

Not employed.......

§9. Are you (call off apprcpriaze categories):

Urenm

s
et

Q

<

D
33

Retired,.....

A housewife,.

B 2 [ bt
A STUZent, ...

Cy wnat?

(all

-

1
[

o,
3
1SXI?
VAS¥
0
(ASK

~}
(e

ent xinds of interests zeorie have,
lies 5 you, crernly scmewhat cr neos
Net Nie}d
Cefinitely Scmewnarz ar all sure
Q. - 1o )
20% 50% 44 ol
18 33 23 3
31 - ol -
28 52 20 z
190 3 S 1
13 13 a3 1
R g -
15 29 18 ]

m
w
~

[+ 1)



3. .nat kirsd o of osor< o ondonu oo -
‘cur _ob cailed? EITE LN e

LFRDS)

71. what Jdo/did sou actually do in
~ers some of your marn dutios a
(WRITFE I} I=SPOMDENT! TXACT WAORLS

72. What Xind of an orsanization ao/d:1d you ~or< ¢
(FRCBE: ‘“hzat Jdo tney make: what do thev Zdo?)
{WRITE IN RESPCNDEMT'S IXACT WORDS.
NOTE IT RACSEOWDENT IS AM "MPLOYEE OF
ANY LEVEL, ILUCLUDING THE SCHCOL SYS

i

lakor union?

Yes, Sl 2 " rLor. . .ieeaneen

Yes, SOCECnhe

,d
'.
-
9]

Q
[
"y
.
.
.
.

T

NO response

~4

<

@

e e e

3. DO you or dees scre-cne livirng here pelong Lo a

I S Yo T
O I TSN
MWt ol Tre sle T 0ar Joun.-Tt oIl lo
hieb 2R ST -

P I -

- v T4

me: 4,5, D o0
-~

RIS e S Soulk S
-~

)
n
]
]

(1
Q
—
'™
n
0
®
4]
N
w
.
ra
m
»
[
tn

+

Sost Grad. l17+)....... <
NO response .
Have vou %akoen one Or rore coursst Sor srsIiTo:
i college or urinarsity 1a the gast nar?
Y-S, 1l P
" R
= -

Here 1g 3 list of
CAEFDY  dould you <
3roup You happen - n?
[NTERVIEWER FSTIMATE SRCUP)

P
Q’: Ao

2, 13~ T e ”

e 3

- - - =" e s 2002000

C. 2523 .iiiaiana, =2
.-

A, I0-24 . i, o

W

L S~

]
(W)

€. 30-43.. i c
I R & N

N, SO0

I i T
<. Todr o 2iier..a... e~



79. tNow nere is a iList of income cate sE cma —is
gory that best descrizes tne como +sacss =x
salary, pensions, ccenefits, inter

-
a. Under $4,000.0 .0t it iiinnaen . Y
B. 34,000 0 $5,39%.......... ... -
C. 36,300 %0 37,999 . cictienanan 2
d. 38,000 to 33,999, . .iiennnn.. -
o’ P - - —— - R iy . — - — - ——— - - e e - - -
€. $10,000 to $S11,3%9%....00uuenn -
£. $12,000 to $14,29%....00u.cn.. 9
g. 515,000 to $19,999.......0... -3
h. $20,000 to $24,3%%........... 1>
i. $25,000 =0 $49,99%........... 1@
v
5. 850,000 and OVeTr...i.ceciosaann 3
: 1N
Mot sure/refused. .. i cecenas iV
NCW FRCCTED ASCCASING TO INSTRUCTICHS IX SPECIAL NOTICE
TASTYAL
Sax Racge Hispanis SIiTin
- =2 . .
Male.....47% 1y/ NALm® e e eeeneneass 37 12/ C€Seereea. O 57
Temale... 33 2laTKevsnnaanneeas Lo RPN
American Indian or
. ALeskan native....
Region
As.an or 2zciiic
Vew England -9 Islander.eeeenen..
Mid Atlantic 1~ — ‘
- ~ - [ s I
£N Central N , I3 Cols.iv-27 o
WN Central 9 Si-e or Place
South Atlantic 17 ;
zS Central 6 Central Citv 1 miilion 9% o 30-1
4SS Central 9 3 suburds 2 I
fountain -4 230,000 - [ nillion L3
Pacific i3 & suburbs 1
50,000 - 250,000 14
& suburbs 14
Non-metro cities 10,000-
50,000 3
Smaller 22
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SAMPLI NG PLAN FOR THE RFF SURVEY
Appendi x V

The sanpling frame for the survey is the adult civilian popul ation
of the continental United States, 18 years of age and ol der, exclusive of
institutionalized segnents of the population (arned forces installations,
nursing hones, prisons, etc.).

The sanpling plan was a nulti-stage probability sample. The first
stage of the sanpling plan involved the selection of 100 counties at
random proportions to the population after all the counties in the nation
had been stratified by population size w thin geographic region, At the
second stage, cities and towns within the sanple counties were drawn at
random proportionate to population. Where block statistics are avail able,
bl ocks were drawn within the cities and towns at random proportionate to
popul ation. Were no block statistics are available, blocks or rural
route segments were drawn at random

Up to the point of drawing the block and route segnents (clusters),
t he nethodol ogy enployed is quite orthodox. Fromthat point on, the
sanpl i ng methodol ogy enployed is to our know edge unique. The selected
clusters (blocks and route segnments) were divided into two matched and
equal sized groups. One set of clusters was designated as "daytine"
clusters, the other as "non-daytine" clusters. Interviewing in daytine
clusters was conducted during weekday hours, Interviewing in on-daytine

clusters was conducted in the evening (after 5:00 p.m) or on weekends.
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Since one-half of the clusters are limted to people at home nore
than one-half of the daytine hours, and the other half of the cluster
limted to people not at hone as nuch as one-half the daytime hours,
every conceivable kind of individual is properly accounted for in the one
set of clusters or the other. Once an eligible person was identified he
or she was interviewed at that time or, if not honme, up to three call backs
were made.

Wi ghting procedures were used to bring the interviews into their
proper proportions according to famly size and eligible households. Fol-
lowing this, the sanple was sequentially weighted for sex, age, geographic
region and size of place. Despite the nunber of weights applied, the tota
anount of weighting of a given interviewis rather small, and the net
effect of the weighting produces only the nost minor changes in results.

The statistical reliability of the results of questions for any given
denographi ¢ subgroup in the sanple is a function of the actual number of
interviews obtained. However, the weight, or inportance, or proportiona
significance of any subgroup of the population in the total sanple results
is a function of the weighted number of interviews. Another way of thinking
of the weighted interviews is that they are the nunber of interviews we
shoul d have gotten if a uniform success rate had been obtained in conpleting
interviews with all denographic groups in the population. In practice
the differences between the actual nunber of interviews obtained and the
nunber to which those who were interviewed were weighted are rather smal
for any given subgroup, and hence we have confidence that little distortion

is introduced in the process of achieving a proper balance
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The response rate for this survey is 73 percent. This percentage was
comput ed upon the nunber of interviews conpleted in househol ds containing
people eligible for an interview The followi ng table,provided by the Roper
Organi zation, summarizes the statistics available from the interviewers' screening
sheet s.

Each interviewer's work was validated by an independent outside

or gani zati on.



STUDY #684 A-V-4 June 4, 1381

SAVPLE SUMVARY

Cluster
Eveni ng/ Day-
Total weekend tine
Total sanple househol ds 4297 2158 2139
I nformati on househol ds 3294 1610 1684
Households with eligible respondents 1860 975 885
One eligible respondent 1216 572 644
Two or nore eligible respondents 644 403 241
No eligibie respondent 1434 635 799
Non-i nformati on househol ds
Tot al 1004 548 455
Refused enuneration 458 247 211
No cont act 545 301 244
| NTERVI EVWS
Potential interviews
Tot al 2504 1378 1126
From househol ds with one eligible respondent 1216 572 644
From households with two or
more eligible respondents 1288 806 482
Actual interviews
Tot al 1580 854 726
wi th designated respondents 1364 728 636

Wth other eligibles in household 216 126 90
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Appendi x VI CASES ELI M NATED FROM ANALYSI S

(bservations were visually inspected for cases where the respondent
showed gross inconsistency between his or her wtp anount and his or her
answers to other relevant questions. A check was also nade of the "real’
ability of the respondent to pay the anpunt they gave. On the basis of
t hese checks, twenty-two cases were elinnated

e Fourteen of these cases represent people who gave zero or very

| ow amounts relative to their income and yet who said in response
to one question that pollution control was worth "any price" and
in response to another question that they were willing to pay
either higher prices or taxes for environnental inprovenent.

e Seven observations were deleted because their bids represent

more than five percent of their income (in some cases as nuch
as twenty percent). CQur judgerment here was sonewhat tenpered
by the respondents water use and environnental views.

e (ne case was elimnated because the amount (zero) contradicted

in an extreme fashion, other views.
In all, less than 2% of the conbined A, B, and C versions were dropped
fromthe analysis. The anmount given for level C and for response on
eight additional relative variables are given below as well as the mean

amount given for level C for these cases.
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Vari abl es

Level C = Anpunt in dollars given for level C

| NCOVE = Household income in dollars

AGECAT = Age in categories with 1 = youngest; 11 = ol dest

EDUC = Highest |evel of school achieved
1 = no schooling; 2 = grade school; 3 = some high school;
4 = high school graduate; 5 = sone college; 6 = college
graduate; 7 = post graduate

VPOLCST = View of pollution cost
1 = prevent pollution at any cost; 2 = cost should be
consi dered; 3 = already cost nore than worth

CNPOLD = Durmmy for concern about water pollution
1 = very concerned

NEI THERD = Dummy for not wanting to pay for pollution cost
1 = not willing to pay; 0 = willing to pay either
prices or taxes

ENVI ST = Self-identification as an environnmentali st
1 = definitely; 2 = somewhat; 3 = not at all

USERD = Dummy for water use in last tw years

1 = water user



N
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LEVELC

e N e Be e i B « e e e

[V
QNMN o
[~V B |

505
999
999
949
999
999

Mean Level

INCOME

37500
13500
37500
1750¢
37300
17%06 -
37560
37500
22500

C for

A-VI-3

AGECAT E0UC YPILCST

Gl N NN WN SN2 =N W W
VWSS RMeEGVVIWNWU Sy s 2Wws
P N e e (N N N e s e e pt et bt b Bt bt e e e gt pee

these 22 case = $271

CNPOL

e N NN D e e e et e DN N et N DN e bt e

NE1THERD

[ Y= Ro No N« Re N« Nolle oo NeRe No Ne oo oo Neo

ENVIST

BN W) e bt RO L et NN e PN W NN e = N NS = e

USERD

P = B o I & B e
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Appendi x VI CONSTRUCTI ON OF ENVI NDEX

The environnental i st index (ENVINDEX) was devel oped froma series
of questions taken from the CEQ survey, The construction of ENVINDEX is
as follows:

ENVINDEX = 0

If NEITHERD= 1 then ENVINDEX = ENVI NDEX - 1
[f POLLUTE = 1 then ENVINDEX = ENVI NDEX - 1
[f ENVMOVT = 4 then ENVI NDEX = ENVINDEX - 1
If ENVIST = 3 then ENVINDEX = ENVI NDEX - 1
If VPOLCST = 3 then ENVINDEX = ENVINDEX - 1
If A MCLEAN= 1 then ENVINDEX = ENVI NDEX + 1
[f ENVMOVT = 1 then ENVINDEX = ENVINDEX + 1
If ENVIST = 3 then ENVINDEX = ENVI NDEX + 1
If VPOLCST = 1 then ENVINDEX = ENVINDEX + 1
[f LETTERD = 1 then ENVINDEX = ENVINDEX + 1

Wiere (a) NEITHERD (Q38) is a dumy variable for the volunteered response
of prefering not to pay high prices or taxes for environnmental
quality.

(b) POLLUTE (Q 10) is a dummy variable for having chosen protecting
nature against pollution as the respondents |east favorite goal.

(c) ENVMVT (4.54) represents the respondents attitude towards the
envi ronnental novenent: 1 - active participant; 4 - non-
synpat hetic.

(d) ENVIST (Q67b) is a question aksing for the respondents self
identification as an environnentalist: 1 - definitely;
3 - not at all

(e) VPOLCST (9.34) is a question dealing with the tradeoff between
environmental standards and cost: 1 - the extreme environnental
standards at any cost; 3 - the position that environnental
standards cost nore than they are worth.

(f) ALMCLEAN (4.2) is a dumy for having chosen protecting nature
from being spoiled and polluted as one of the respondents ains.

(g) LETTERD (4.55) is a dumy variable for having sent a letter or
contacted an official on an environnental matter.

The Range of ENVINDEX is +5 to -5, with a distribution as follows:

+5 - 1% -1 - 17%
+4 - 2 -2 - 9
+3 - 6 -3 - 3
+2 - 15 -4 1
+1 - 21 -5 0

0 - 25
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Appendi x VI A NEW CONSTRUCTI VE TEST FOR HETEROSKEDASTI CI TY

Richard T. Carson and WIliam J, Vaughan

The ordinary |east squares regression assunption of honbskedastic error

terms is often untenable in enpirical survey work. Heteroskedastic error

ternms cause parameter estimates to be inefficient (but still unbiased).
A far nore serious consequence of heteroskedasticity is that because the variance

of the paraneters (Bi) is biased, the associated t and F tests are also biased

and may be potentially msleading. Heteroskedasticity can be expressed as:

2 _ 2
(1) oy = cKi

Wher e Ki is the functional formwhich the heteroskedasticity takes and the

-1 -1 .
usual estimte of c2 is Es,z. Let us denote the matrix 2 where 2 is:
1(oLs)

(2) ]./Ki o . . . <« . .0 \
0 l/K2 0
Q'l = . . .
. . O

o 0 . . . . 0 K )
n

The appropriate generalized |east squares (GS) estinmator of /3: is:
(3) 5= @aln™txaly
and the correct estimate of the variance of is:
(4) zvaré = GZ(X'Q—lX)-l
\When Ki =1 (for all i) equations (3) and (4) collapse to the QLS estimtor,

\When Ki is known, the G.S estimate is straightforward.
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In general, however, the functional form of the variance (K) is
unknown and the true 02 is unobservable. A nunber of techniques have
been suggested for estimating K. They may be classified into four
general types.

A Fixed coefficient functional forms

B. Gouping techniques

C.  Maxinum | ikelihood nethod

D. Flexible coefficient functional forns
W will discuss briefly each of these nethods, noting their strengths and
weaknesses, particularly with regards to survey research data. In the
course of the discussion we wll describe the procedures we applied to our
benefits data and the results.

a. Fixed coefficient functional forns are the nost commonly used
het er oskedasticity correction nethod in survey research. Johnson (1972)
suggests wei ghting by l/X2 where there is unequal variance (of €) with
respect to X (usually income in consumer expenditure surveys). This weight
matrix is used in equation 17 below.  Col derberber (1964) has suggested
that the variance will often be proportional to the predicted value which
can be corrected for by weighting by l/'gz. This weight matrix is used in
equation-18 below. A nunmber of other fixed coefficient functional forns
have been suggested (Maddala, 1977). This nethod is characterized by
a need for_a_priori specification of the functional form and its corresponding
coefficients. The disadvantage of this nethod is that if the wong

weight matrix is used paraneter estinmates may beconme biased as well as
inefficient (Mlinvaud, 1980).
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B. Gouping methods take two forns. Cbservations are either
grouped on the basis of the value of the one of the variables (either
i ndependent or dependent) or on the magnitude of the OLS residuals. In
the sinplest case, t-tests are used to test the equivalence of the nean
variance of the different groups. In nmore sophisticated cases a
nunber of parametric and non-paranetric tests have been used (Johnson, 1972
CGol dfield and Quant, 1965). In general, if heteroskedasticity is present
each group is weighted by l/ci wher e ; groups wvere used.

W see four main drawbacks to the grouping nethod of testing and
correcting for heteroskedasticity: (1) Gouping nethods based on one
variable are unable to correct for conplicated versions of heteroskedasticity
which may extend to several variables; (2) Sophisticated progranmm ng
techni ques are necessary to inplenent sone of the more conplicated
grouping techniques; (3) No information is given on the functional form
of the heteroskedasticity; (4) In large surveys, a prohibitively large
nunber of groups may need to be forned to adequately correct for
het er oskedasticity.

C.  Maxinum l|ikelihood methods specify the functional form of
t he Q-l and use maximum |ikelihood techniques to estimate the paraneters
in the equations. Maximum |ikelihood methods suffer from three
dr awbacks:

(1) They are difficult to program and not generally available

for survey researchers.
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(2) They require the functional form but not the coefficients to be
known (Maddal a, 1977; Goldfeld & Quant, 1972). This flexibility
in estimating coefficients does, however, mean that approximtions
to a wide nunber of other functional forms can generally be
achi eved.

(3) Maxinmum likelihood estimators nake very strong assunptions as
to the nornality of the error terns,

D. Flexible coefficient functional forms regress some form of COLS
residuals on the independent variables of the original equation. [f any of the
paraneters of this regression are significant, then heteroskedasticity is
i ndi cat ed. The coefficients of this regression are then used to construct
the appropriate ?Zlmatrix. The two primary flexible coefficient functional
formtests are: dajser (1969) which uses /¢ (OLS/; modified dajser (Goldfeld

2 .
and Quant, 1972) which uses € and Park (Park, 1966; Dutta, 1975) which

ioLs

uses log(eziOLS). d aj ser reconmends using a nunber of functional forns
to test for heteroskedasticity while Park reconmmends estinating:

;2y
(5 loici/— o + Blln(Xl) + len(Xz) + Bnln(Xn) + v

where €, is an estimate of ¢"and v is a well behaved error term

ous
The appropriate weight is formed by taking the antilog of both sides of (5):

i 2
(6) © 2 - c:zx,elxz8

3
i i ...Xn

1

Gol dfeld and Quant (1972) suggest that v is a poorly behaved error
termin both the Gasier and Park test and that caution should be used
in interpreting the significance levels of the coefficients.
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It should be noted exp(x) is an estinmate of 32. Di viding both sides

1

(48]

of equation (6) hy Xlglxszl_ . Xn results in:

@ e

2 2
x Bly 82 g 3m

1 2 n

Park states that this is a very flexible functional form which can approxinate
most forns of heteroskedasticity and shoul d be used unless a priori know edge
suggests an alternative form

The obvious problemwith the Park test is that it cannot be used with
dummy variables since the log of zero is undefined. To overcone this

difficulty we nodified the Park test in the followi ng fashion:

2
(8) l‘<’l/= o+ BllnXl. . o+ Bklnxk + B k+ llnDk + 1

+ BnlnDn + v
wher e Xirepresents a continuous variable and D; represents a dummy vari abl e.

The appropriate weight is now

2 2

9 ot .
31 gk

Xl . . Xk exp(6k+le+l)

. e . exp(SnDn)

The GLS results of this weight matrix are shown in equation (16) (below).
Applying this nodified Part test to the residuals from equation (15) we
found that heteroskedasticity was still present although greatly reduced.
This construction is awkward since it posits different functional

forms for the variance with respect to continuous and dummy variabl es.



A-VITI-6

Qur construction of the weight matrix in the nodified Park test
led us to believe that a semlog functional form would produce many of the
same desirable properties of the Park test. This new test overcame sonme
of the difficulties of the modified Park test by positing the same functional
formw th respect to both continuous and dummy variables, This new test
regresses |og (52) on the unlogged variables of the original equation
(in our case, eq. 14 below). Thus, this is a semilog constructive test for hetero-
skedasticity. The test is shown in equation 10 bel ow
(10) ll€2)= a + Ble . o+ Bka + Bk+le+l ..t BnDn + v
Taking the antilogs of both sides

2
(11) o, = exp(a + 8;X; . . + Bka + Bk+1Dk+l . . BD)

Dividing both sides by exp(Ble + Bka e . Bk+le+l + L. BnDn)

2
(12) 94 2

exp(Ble) .o exp(BiX)exp (B 1Dyyy) .- exp(BnDn)

Q

This test can be easily inplemented on a number of standard statistical

conmput er packages.

2The test and correction can be done in one program with a few steps
in SAS. Inplenentation in BVDP is straightfoward and is possible but
difficult for SPSS. The SAS program is available through Richard Carson
Charles Paul sen at Resources for the Future.
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Equation (13) shows the results of inplenenting equation (10) on

the OLS residuals fromour data for level C (equation 14).

Mde 101 - Equation 13 o T Ol - .
RN RSEML —>ln(€2 ) - o, €L = - L N , .
OLS ,
T ~-r ey - - L - — s T ET T ST
TezrogT LT T RS .o .
roeser o c o, -, R A ) v, T . A

The t-statistics indicate that heteroskedasticity was present, especially
with respect to income, but also very significantly on a nunber of other variables
including the dummy variable for concern about water pollution

Table 1 presents our original OLS results and those obtained from
several methods of correcting for heteroskedasticity. Taking our senlog
test (e.g. 15) as being correct? the nodified Park (e.g. 16) was fairly
successful but placed slightly too much significance on inconme and distorted
the paraneters of the two dummy variabl es; wei ghting by l/Income2 (e.g. 17)
was also fairly successful but distorted the significance of income
| evel downward; weighting by l/§2 (e.g. 18) produced what could only be
termed very distorted coefficients and a bizarre t statistic on the age

vari abl e.

370 establish this with certainty, extensive sanpling experinments would
have to be done



Appendix VIII
Table 1

Parameter

Intercept
INCOME
AGE

EDUC
ENVINDEX
CWPOLD
USERD

FOR HETEROSKEDASTICITY

COMPARISON ORIGINAL OLS OF ESTIMATION WITH FOUR CORRECTIONS

Dependent Variable: WTP for Fishable Water Quality Nationally

OlS
eq. 14

coefficient (t)
-163.831 (-3.03)
.00721 (10.95)
-1.844 (-3.25)
15.148 (2.04)
28.742 (5.40)
51.178 (2.84)

40.876 (2.20)

Semilog

eq.

-25.632

15

(.80)

.00582 (9.06)

-1.481
10.373
11.041
34.298

32.918

(-4.56)
(2.25)
(3.63)
(2.97)

(7.07)

Modified Park
eq. 16
-7.073 (-.23)

.00584 (10.44)

-1.431
10.390

9,046
28.995

29.527

(-4.52)
(2.31)
(3.28)
(2.69)

(2.89)

1/income2
eq. 17

-5.310 (-.22)

.005616 (7.29)

-1.337 (-5.20)

10.147 (2.82)
9.027 (3.98)
25.240 (3.10)

33.788 (3.97)

1y’
eq. L8

218.895  (17.08)
00479 (7.99)
-3.991  (-27.09)
-4,585 (-3.23)
-3.792 (-1.71)
81.985  (16.73)
25.111 (5.19)

§=IIIA-V



